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DETAILED ACTION 
Claims Objections 

1 . Claim 2 is objected because of the following reasons: 

In claim 2, lines 9 and 10, "a portion under gate side wall and gate electrode has a 
greater film thickness than any other portion" in which "a portion" and "any other portion" 
are unclearly claimed and described in the specification. Based on the prior arts, the 
examiner assumes that any portion under the gate side wall and the gate electrode 
including the thicknesses of substrate layer, cap layer, channel layer, buffer layer or oxide 
layer can be applied in making a rejection. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4. 6-10. 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable Suglyama et al. (US Patent Pub. 2004/0070051, from hereinafter "Suglyama") 
in view of Noda (US Patent Pub. 2002/0058385). 

Regarding claims 1-4, and 14 Suglyama teaches, as shown in Figs. 1, 3 and 5A-5E, 
claim 20 and paragraphs 0036-0039, 0054-0056, 0066, 0069-0080, and 0084, an MIS-type 
field-effect transistor characterized in comprising: a base layer (101, 102, 103); a strained 



Application/Control Number: 10/585,576 Page 3 

Art Unit: 4136 

active semiconductor layer (104, 11 4) formed on said base layer (101, 102, 103); a gate 
insulating film (105, 11 6) formed on said active semiconductor layer (104, 114); a gate 
electrode (1 06, 117) formed on said gate insulating film (1 05, 1 1 6); and a source/drain 
region (107, 118) formed in portions on both sides of said gate electrode (106, 117) inside 
said active semiconductor layer (104, 1 14); a gate side wall formed on the lateral face of 
said gate electrode (106, 117) (see Fig. 3); wherein a portion under said gate side wall and 
said gate electrode of said active semiconductor layer has a greater film thickness than any 
other portion (see Figs. 5A-5E, paragraphs 0069-0080); and a built-up layer (151) provided 
with a source/drain (118) and formed on said active semiconductor layer (104, 114) on both 
sides of said gate electrode (106, 117). In addition, Suglyama also teaches the thickness of 
the channel layer (1 04, 114) (not smaller than 3 nm and 5nm, paragraphs 0055-0056), the 
source/drain (107, 118) (not more than 35 nm, paragraph 0066), and the built-up layer (151) 
thickness (up to about 100 nm, paragraph 0084). 

However, Suglyama fails to specifically teach an interface between said base layer 
and said active semiconductor layer is at a depth of 2Tp or less from the surface; a built up- 
layer has a film thickness of 3Tp or greater (and/or 5Tp), where Tp is the depth of maximum 
concentration of an impurity introduced for forming said source/drain region; the 
source/drain region is formed by an ion implantation method. 

Noda teaches the different doses of ion implantations, the process of forming 
source/drain; and the source/drain region is formed by an ion implantation method (see 
paragraphs 0059, 0066-0068, 0070, and 0092). 

In view of the teaching of Noda, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Noda in Suglyama 
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structure in order to have an interface between said base layer and said active 
semiconductor layer is at a depth of 2Tp or less from the surface, the build-up layer has a 
film thickness of 3Tp (and /or 5Tp) or greater, where Tp is the depth of maximum 
concentration of an impurity introduced for forming said source/drain region; and the 
source/drain region is formed by an ion implantation method, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in the 
art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). In addition, it is favorable to 
have an object to realize miniaturization by suppressing the dose loss phenomenon after 
impurity ion implantation (see Noda, paragraph 0011). 

Regarding to claims 6-8, as shown in Fig. 1, paragraph 0037, and Fig. 5A, 
paragraph 0069, Suglyama teaches the base layer is an Si layer; the base layer is a 
semiconductor layer, and an insulator layer is formed underneath said base layer; base 
layer is an insulator layer. 

Regarding claims 9 and 10, Suglyama teaches the active semiconductor layer is a 
group IV semiconductor layer (Si, Ge and/or SiGe); and active semiconductor is an Si layer 
(see paragraphs 0037, 0139, claims 1 and 20). 

Regarding claim 13, Suglyama teaches the gate length is not greater than 100nm 

(0.1 urn) (see paragraph 0065). 

"[W]here the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." In 
re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) (MPEP Chapter 
2100-Section 2144.05-Optimization of Ranges). 

3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable Suglyama as 

modified by Noda and further in view of Guarini etal. (US Patent Pub. 2004/0241958, from 

hereinafter "Guarini"). The teachings of Suglyama/Noda have been discussed above. 
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Regarding claim 5, Suglyama/Noda fail to teaches the base layer is a semiconductor 
layer having the composition Sii- x - y GexC y (wherein 0 <= x <= 1 , 0 <= y <=1 , and 0 < x + y <= 
1). 

Guarini teaches, as shown in Figs. 1 &2 , teaches the base layer is a semiconductor 
layer having the composition Sii- x - y Ge*C y (see page 2, paragraphs 0027, 0028, and 0030). 

In view of the teaching of Guarini, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to employ the substrate as taught by Guarini in 
Suglyama/Noda to achieve the base layer having the composition Sii- x - y Ge*C y (wherein 0 
<= x <= 1 , 0 <= y <=1 , and 0 < x + y <= 1 ), since it is well-known to those skilled in the art in 
achieving a low temperature in forming a semiconductor device. 
4. Claims 11 and 12 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
Suglyama as modified by Noda and further in view of Kubo et al. (US Patent Pub. 
2003/0102490, from hereinafter "Kubo"). The teachings of Suglyama/Noda have been 
discussed above. 

Regarding claim 1 1 , Suglyama/Noda fail to teach the active semiconductor layer is a 
semiconductor layer having the composition Si-|. x . y GexC y (wherein 0 <= x <= 1 , 0 <= y <=1 , 
and 0 < x + y <= 1). 

Kubo teaches Sii- x . y Ge x C y (wherein 0 <= x <= 1 , 0 <= y <=1 , and 0 < x + y <= 1 ) (see 
page 5, paragraph 0084). 

In view of the teaching of Kubo, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to employ the composition of the active 
semiconductor layer as taught by Kubo. It is appropriate to combine Suglyama/Noda/Kubo 
because they teach the structure that allow one having skill in the art would result in 
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providing a transistor having a good characteristics while ensuring a sufficient reliability (see 
paragraph 0008). 

Regarding claim 12, Suglyama teaches an Si layer with a film thickness not more 
than 2nm, 20nm or about 5nm, (see paragraphs 0062, 01 14, and 0136). 

5. Claim 15 is rejected under under 35 U.S.C. 103(a) as being unpatentable Suglyama 
as modified by Noda and further in view of Tanaka et al. (US Patent Pub. 2003/0134459, 
from here in after "Tanaka"). The teachings of Suglyama/Noda have been discussed above. 

Regarding claim 15, Suglyama/Noda fail to teach source/drain region is formed by a 
plasma doping method. 

Tanaka teaches source/drain region is formed by a plasma doping method (see 
page 2, paragraph 0035). 

In view of the teaching of Tanaka, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to employ the plasma doping method in 
forming source/drain region. It is favorable to minimize adverse effects on such a device of 
an impurity contained in the crystalline silicon film (see paragraph 0002). 

6. Claim 16 is rejected under under 35 U.S.C. 103(a) as being unpatentable Suglyama 
as modified by Noda and further in view of Wiener et al. (US Patent No. 6,303,446, from 
hereinafter "Wiener"). The teachings of Suglyama/Noda have been discussed above. 

Regarding claim 16, Suglyama/Noda fail to teach the source/drain region is formed 
by a gas- phase doping method. 

Wiener teaches the source/drain region is formed by a gas- phase doping method 
(see abstract and col. 2, lines 63-65). 
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In view of the teaching of Wiener, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to employ the gas phase doping method on 
forming the source/drain region. It is favorable to form the source/drain region in one step 
by eliminating the intermediate oxide deposition and etch steps. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable Suglyama as 
modified by Noda and further in view of Ishii etal. (US Patent No. 6,492,680, from 
hereinafter "Ishii"). The teachings of Suglyama/Noda have been discussed above. 

Regarding claim 17, Suglyama/Noda fail to teach a portion of the source/drain region 
near the gate electrode is a region of low impurity concentration. 

Ishii teaches a source side low concentration impurity region and a drain side lower 
impurity concentration region are provided at lower sides of both end portion of the gate 
electrode (see col. 6, lines 16-35). 

In view of the teaching of Ishii, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to employ the source/drain as taught by Ishii in 
Suglyama/Noda structure. It is favorable to have the variation in the drain current to gate 
bias becomes small and constant current output characteristics of the MOS transistor 
element can be stabilized (see col. 2, lines 59-62). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
application's disclosure: US Patent No. 7,141,477 to Noda which discloses MIS 
semiconductor devices capable of accomplishing a further miniaturization and operating 
with high speed and lower power consumption. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUY T. NGUYEN whose telephone number is (571 ) 270- 
7431 . The examiner can normally be reached on Monday-Friday, 7:30 Am - 5:00 Pm 
(alternative Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lisa M. Caputo can be reached on (571) 272-2388. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571 -272-1 000. 

/DUY T NGUYEN/ 
Examiner, Art Unit 4136 

/Lisa M. Caputo/ 
Supervisory Patent Examiner, Art Unit 4136 



